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                    Keysight Solutions for Academic Researchers

Your research is crucial for the discovery of new sciences, new solutions for real-world problems, and innovation that accelerates technological breakthroughs. As you perform iterative characterization, simulation, and measurement to confirm your hypotheses, confidence in every measurement is paramount.

Keysight Technologies advances research by professors around the globe through close university-industry collaboration and industry-leading hardware instrumentation for highly accurate and reliable measurements. Researchers of radio frequency (RF) / microwave and high-speed digital circuit designs can also speed development and reduce costly prototyping errors through simulation with Keysightâ€™s leading electronic design automation (EDA) software.

No matter what breakthrough you are working on next, you can count on Keysightâ€™s wide range of robust test solutions and technical support expertise.

This brochure covers Keysight solutions for research in key industry verticals such as 5G, biomedical sciences, energy, optical and photonics, and quantum engineering. Keysight also offers solutions for:

	Advanced materials science and engineering
	RF, microwave, mmWave and Terahertz device characterization


5G Communications

5G promises ultra-fast networks with ultra-low latency and ultra-reliable connections. One of the challenges to making 5G a reality is the massive machine-type communication that the 5G network needs to support. Think 30 billion connected â€œthingsâ€� without dropping a signal, and with minimal interference. Thorough testing of your 5G product is critical, as is the validation of your design through simulation before the fabrication of your device prototype.

From reference solutions to emulators and Compact Antenna Test Range (CATR) chambers, Keysight has released a host of industry-first, 5G-specific solutions to help researchers around the world test with the latest and the best. We also influence the development of next-generation wireless standards and update our solutions with the latest 5G specification requirements as they evolve. You know you can rely on our equipment and software to make your products 5G ready.

5G waveform generation and analysis testbed (reference solution)

One of the biggest challenges 5G researchers face is the number and variety of waveforms, frequencies, and bandwidths they need to investigate. Specifically, measurement challenges are at frequencies below 6 GHz and at microwave and millimeter-wave frequencies, which may involve wide bandwidths. A flexible test environment for waveform creation and analysis is critical to address the multitude of possible scenarios. Flexibility also allows rapid changes in direction as strong waveform candidates emerge in the evolution of 5G.

Keysightâ€™s 5G waveform generation and analysis testbed reference solution combines hardware, software, and measurement expertise to address the â€œwhat if?â€� uncertainty around 5G. With the 5G waveform generation and analysis testbed, you can evaluate proposed waveforms with prototype algorithms and hardware. This reference solution also lets you evaluate early concepts that use a variety of modulation schemes at different frequencies and bandwidths.

5G channel sounding (reference solution)

The Keysight 5G channel sounding reference solution enables the characterization of mmWave behavior at ultra-wide bandwidths in a variety of scenarios, including single-input / single-output and multiple-input / multiple-output (MIMO). With fast data capture and real-time correlation and processing of MIMO channels, you can see more in less time compared with other approaches. With system-wide calibration, as well as precise timing and synchronization, you can have confidence in your measurement results and focus on accelerating your 5G mmWave research.

5G network emulation solutions

Keysightâ€™s 5G network emulation solutions enable the 5G device ecosystem to accelerate from development to deployment. Built on the E7515B UXM 5G wireless test platform, our solutions span and connect the entire device workflow, from R&D and design validation to conformance verification, carrier acceptance, and manufacturing. The Keysight 5G protocol R&D toolset and 5G RF DVT toolset provide a comprehensive suite of tools to test and verify your 5G device.

5G channel emulation solutions

Keysightâ€™s PROPSIM F64 Radio Channel Emulator enables users to emulate field test conditions in a laboratory environment for software and hardware testing of radio network systems, mobile devices, WLAN, MESH/MANET radios, satellites, and RF sensor systems. PROPSIM F64 supports all 5G NR key technical requirements and massive MIMO channel emulation, including sub-6 GHz MIMO beamforming testing and mmWave over-the-air (OTA) testing.

5G mmWave OTA testing

Keysight delivers comprehensive OTA test capabilities by combining network emulation and measurement capability with anechoic chambers, such as Keysightâ€™s Compact Antenna Test Range (CATR), which is based on the indirect far field test methodology approved by 3GPP.

Software for 5G physical layer design, 5G signal creation, and 5G signal analysis

Cross boundaries and innovate the physical layer with PathWave System Design (SystemVue) electronic system-level design software.

Create various 5G candidate waveforms, as well as custom OFDM and I/Q waveforms to produce highly realistic 5G signal scenarios with PathWave Signal Generation for custom modulation (N7608B).

Explore virtually every facet of complex signals and optimize your most advanced 5G designs with the PathWave Vector Signal Analysis software.

 

Advancing Biomedical Sciences and Clinical Practice

As breakthroughs and advancements in the medical field make communities better, research into technologies that can make healthcare more accessible and affordable for everyone continues. Microwave sensing and imaging (MSI) is an emerging technology researchers are looking at to supplement imaging technologies (e.g., X-ray, ultrasound, and MRI). The primary goal is to develop more portable, low-cost, and non-invasive medical imaging systems for time-sensitive and life-critical applications. Those applications include the detection of breast tumors, monitoring of heartbeat and lung water content, and critical brain diagnostics for stroke patients. Because of the critical use case of the MSI device, testing needs to be thorough and accurate to avoid any mistake that may risk a patientâ€™s life.

Keysightâ€™s wide range of high-performance test solutions covers every stage of your MSI or other healthcare-related product development workflow, from design and simulation to fabrication, validation, and commercialization.

Vector network analyzer

Keysight PNA VNAs (900 Hz to 120 GHz) provide excellent sensitivity, dynamic range, and source stability, making them ideal for biomedical applications.

For lab setups that require the synchronization of multiple points, the compact and scalable Keysight PXI VNAs (9 kHz to 90 GHz) are the ideal choice. The M980xA PXIe VNA Series is configurable up to 50 ports in a single chassis. A multi-port measurements capability frees up more of your lab space for other lab equipment.
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